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(54) A PROCESS FOR REDUCING HAZE IN BEER 



(71) We, Unilever Limited, a com- 
pany revered under the laws of Great 

A»V\° f ?V Sun]i ^ Engknd 
do hereby declare the invention, for which we 

SPLfS 5 be granted to u^ and 

he mediod by which it is to be performed, 



reduction, particularly when under some cir- 
cumstances this can be accompanied by in- 
g!^ ?* d without a reduction in 
desirable characteristics such as flavour and 

„^ 0a , IS attractive - ^ addi ti°n> some 
food purity laws require that no sdubfe 
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SPECIFICATION No. 1,215,928 

Page 1, line 86, for "redposition" read "re- 
deposition" 

Page 2, line 16, for "metal-stable" read "meta- 
stable" 

Page 2, line 45, for "base" read "haze" 
Page 3, line 59, for "hydrogen" read "hydro- 
gels" 

The Patent Office 
1st February 1971 
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all 

£n£?T e b0th * e haze developed during 

Sff X?S fin? 5 * e the beer is 
uuwung atter the final processus but before 

essential to the character of the beer <urh *c 

aw storage, are not insignificant and any 
J 



d . 8 9 ) . ,Bat HW the silica from the beer" 

into lSS"" 1 - 0 * a hydr °S el as 
SrSel JSK? ^ c,ear and ^ca 
£2£? "Sr Slhca ^ogels have many similar 
; h( . H ° WeVer ' in **» specificaaon and 
Sw^ 1 " 0 of ^"cagel are clearly 
distinguished as follows. A silica xeroeel is 
considered to be a three-dimelsSnal Sork 

Lt? 8 "^ 6 of Polysihdc add Se 
size and packing of which determine the sur- 
face area and pore volume. Furthermore pZ- 
mensauon of the polysilicic addambfS. 
duced with the aid of an aqueous pha£ bm 

Z c J° d 3011 frequent redposition to pro- 
fa« SS Th Pa ^ Cfes - 11115 is ™ denced by P the 
S^ ^L^ P ackin g or total pore 
STfe ^.^^changed whilst the surface 
area is dimmished. In the hydrogel state the 
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is a dynamic system and remains as such 
until the shrinkage forces introduced by the 
partial removal of the aqueous phase lead W 
the irreversible production of a xerogel *pore 
system. It will therefore be appreciated that 
xerogel and hydrogel can readily be distin- 
guished by the fact that P« "ft"** 



tne suica was . f 

was carefully run into a tube to a height of 
10 cm., the tube having at its lower end a 
sintered glass disc through which carbon 
dioxide gas can be bubbled into the beer to 
form a head of foam. Bubbling is continued 
to a pre-detemiined height (32.5 cm.) and 
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a stable form. 

Hitherto in considering hydrogels in con- 
nection whh surface area and pore volume, 
these characteristics have been defined in tains 
of the xerogel derived from the hydrogel m 
question, but methods used previously on 
xerogels have now been applied to hydrogels 
so that the surface area, pore volume and mean 
pore diameter can be deduced directly from 
ahydrogel. The pore volume (P-V.) of a suit* 
hydrogel within limits is related to the water 
content Of the gel. A sample of the hydrogel 
is weighed into a container which is then con- 
nected to a vacuum pump. When the pressure 
has dropped considerably (to about 0.1 mm. 



multiplied by the time in seconds taken for 
the boundary between the level of me liquid 
beer and the bottom surface of the foam to 
pass between marks at 5 and 7.5 cm. on the 

"whilst we do not wish in any way to be 
bound by the following theories these theories 
do offer a possible explanation of the way in 
which the process of the present invention 
worfes. 

It appears to be possible that the stability 
of foam on beer ("head") is dependent on a 
positive or boosting and negative or suppress- 
ing head factor and that these two factors are 
constituted by materials of significantly differ- 



. (to about 01 mm. "^^^'^ hence by Selecting 

mercury) and most of Ae water hasbeen £ ^gg^J* a closely defined MFD 

moved, heating is started and the surface area au« i y ^ ^ perhaps be preferen- 

of th7sample determined using a convener* ^.^^S remoVed. 

adsorbtioTtechnique. After this, the sample is M g B Jfi? I £ ly a purred embodimem of 

reweighed to find the actua ^"JgJ ^ diameter of the 

employed and the appropriate pore volume is s^ } h bom 40 t0 80 A, 

calculated from: " ' - - - • ■ • - M 
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P.V. = 



% water 



100— % water 



cc/g 



40 



The mean pore diameter (MPD) is calcu- 
lated from: 



MPD. = 



4W x 10* 
S(100— W) 
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where W is weight % water in hydrogel and 
S is surface area of hydrogel, mVgSiOj. 

One accepted indication of the base reduc- 
ing or stabilising efficiency of silicas used in 
the treatment of beers is the "saturated am- 
monium sulphate precipitation Bant*' test. In 
this test saturated ammonium sulphate solution 
is added to samples of treated and untreated 
beer and the quantity of solution required to 
cause a sudden increase in turbidity as 
measured by a reflectometer, is measured. 
The difference in quantity required by the 
treated and untreated beer, often expressed as 
Ami SASPL, is an indication of the haze 
reducing efficiency of the silica under test 



It will be understood that the MPD is an 
average figure and can be the result of a wide 
or narrow actual distribution of pore widths 
and the preferred silicas for use in this inven- 
tion have a wide distribution of pore widths 
and not a relatively narrow one as has been 
the case with hitherto proposed high pore 
volume xerogels and with certain precipitated 
silicas to which have been ascribed "mean pore 
diameters". M 
For efficient operation of the process or tms 
invention and particularly to produce the best 
results in respect of contact time of beer and 
silica and ease of separation of beer from the 
siHca it is desirable that a significant propor- 
tion of the silica is present as fine particles. 
The average particle size of the silica is pre- 
ferably less than 20 microns. 

As with the MPD discussed above, the 
actual particles on which the average figure 
is based can be made up in various ways 
and for the process of this invention it is 
desirable that at least 10% by weight of the 
silica is made up of particles smaller than 10 
microns. Whilst it will be appreciated that 
the accurate assessment of particle size is 
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difficult when the particles are less than about 
3 microns the following Table I indicates that 
for good Ami SASPL figures a significant 
number of panicles less than 5 microns is 
5 desirable. 

Table I 
%i<5/* SASPL (A ml) 



10 



38.4 
9.9 
7.7 
0.4 
0.1 



2.2 
2.0 
1.7 
1.6 
1.2 



Accordingly silica hydrogels having at least 
10% by weight of their particles less than 5 

15 microns are particularly useful. 

The quantity of silica used in the treatment 
of beer will be to an extent dependent on the 
actual hydrogel selected and on the quality 
and age of the beer to be treated. 

20 In general using the above defined silica 
hydrogel it will not normally be necessary to 
use more than 1 g. of silica per litre of beer 
to be treated. 
In a further preferred form of the inven- 

25 tion the pH of a hydrogel dispersion, con- 
taining at least 5% by weight of silica, is in 
the region of the isoelectric point of the silica 
that is to say having a pH about 2. Hydrogels 
having a pH between 2 and 1.5 show outstand- 

30 ingly good characteristics when judged by the 
A ml S ASPL and their stability. 

The hydrogel for use in this invention may 
be used in the form of a slurry although the 
powder form is preferred. 

35 The hydrogels useful in the present inven- 
tion may be prepared by known techniques. 
A common method of preparation involves the 
addition of sulphuric acid 1.33 specific gravity 
(SG) to sodium silicate (3.3:1) Si0 2 :Na 2 0 

40 and 1.315 SG) and can conveniently be car- 
ried out in a jet mixer. The sol produced is 
allowed to form a gel structure at a pH of 
0.22 and synerise in a suitable container for 
a period of up to 6 hours. The gel is then 

45 broken into small pieces and washed with 
water at a pH of about 4 to remove a sub- 
stantial proportion of the electrolyte, the 



washing period can be up to 15 hours. The 
pieces of gel are then washed and milled to 
produce hydrogel 32 for use in this invention. 50 

A sample of this hydrogel 32 was air-dried 
to provide hydrogel 40 and a sample of this 
material further air-dried to provide hydrogel 
48. A sample of hydrogel 48 was then oven- 
dried to provide xerogel A and as is weil- 2 55 
known, such a drying step causes the pores to 
close to a significant extent 

Table II shows the various characteristics 
of hydrogen 32, 40 and 48 and of xerogel A 
In addition xerogels B and C have been tested 60 
for comparative purposes. 

a ^c*^ of steWHsi Bg efficiency 
A ml JyASFL and head mention value were 
those described earlier and were applied to a 
normal pale ale as normally sold as a bottled 65 
beer. 

The surface areas shown in Table II were 
determined by the "one point method". This 
is a simplified method of determining the 
surface area of a particulate solid by use of 70 
* ^ E ^ L . et l uation (Brunauer, Emmett & 
leiler). This refers to the nitrogen absorption 
mediod given in J. Amer. Chem. Soc. 59 
(1937) pp. 1553—1564 (Emmett & Brunauer) 
^ d .60 (lf32)pp 309-310<Brunauer, Emmett 75 
& Teller). Generally with the BET method 
surface areas are determined by carrying out 
a series of experiments to produce data from 
which a nitrogen adsorption isotherm is plotted 
on a graph and this particular method of 80 
determination gives a straight line. By deter- 
mining the quantity of gas absorbed at one 
nxed point and assuming a given value of 
intercept it is possible to determine the surface 
area from a single determination. When 85 
materials of the same general character are 
being investigated this approximation is satis- 
factory because the position of this intercept 
has been established from previous experience. 
In the case of silica therefore, all that is neces- 90 
sary is to carry out adsorption determination 
at a relative pressure of about .2 and deter- 
mine the volume of nitrogen adsorbed at the 
boihng point, i.e. 77°K, this is the so-called 
one point method" of determining the surface 95 
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hydrogel as defined in Table H and senaratinc 9 iWr . ~~ ~7~ 

the silica from the beer. P ^ Beer . treated by a process as claimed in 

8 A mvwvcc ,» oi„:^Tj • any one of tiie preceedine claims 

». a process as claimed in any one of the 6 • 

preceedmg claims in which the hydrogel con- t v PA«xm«w 

which copies may be obtained! ' ^ A 1AY> ^ 



